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Background 
 
The Biofilter Pilot Phosphorus Investigation has as its objective the investigation of the 
export of phosphorus observed from biofilter installations in the Caltrans Best 
Management Practice (BMP) Retrofit Pilot Program.  The biofiltration swales and 
biofiltration strips have shown a negative removal of phosphorus during the three years 
of pilot monitoring, and it is hypothesized that the vegetation (saltgrass) used in the 
devices is transporting phosphorus from the soil and soil water to the surface 
environment. Saltgrass has a documented ability to transport salts from the subsurface 
and extrude them on the upper parts of the grass, which allows them to thrive in saline 
environments. This experiment is designed to determine whether this transport of salts 
from the subsurface to the surface might be responsible for the observed export of 
phosphorus during storm events as monitored in the Retrofit Pilot Program.  
 
Experiment Sampling Program 
 
Sample Collection 
A field crew collected samples of Bermuda grass and saltgrass from various pilot sites. 
No rainfall had occurred in the prior seven days.  Clean phosphorus-free containers 
were used to store the representative samples of Bermuda and saltgrass (preferred with 
a portion being green) cut from just above the soil level making sure that the entire 
height of the sprigs were included.  To prevent sample contamination, disposal gloves 
were used, and cutting tools were rinsed and wiped prior to sample collections.  
Samples were collected from four BMP pilot sites (see Table 1).  All pilot sites had 
biofilter installations except for the extended detention basin (EDB) at I-15 / SR-78 (ID: 
111102), where other types of grass species were collected and served as a comparison 
to the Bermuda and saltgrass samples from pilot sites that had biofilter installations.  The 
collected samples were placed in an ice-filled cooler until the sample collections at all 
four selected BMP pilot sites was completed and shipped overnight on the same day 
that they were collected to the designated laboratory for testing within 3 days of sample 
collection. 
 
Table 1. Sampling Locations 

WQ SITE 
NO. 

LOCATION 
 

BMP 
 

111102 I-15 / SR-78 EXTENDED DETENTION BASIN (EDB) 
(northwest section of the EDB) 

112205 SR-78 / MELROSE DRIVE  BIOFILTRATION SWALE (BSw) 
(midsection of the swale) 

112206 I-5 / PALOMAR AIRPORT RD BIOFILTRATION SWALE (BSw) 
(midsection of the swale) 

112207B CARLSBAD MAINTENANCE 
STATION 

BIOFILTRATION STRIP (BSt)  
(midsection section of the strip) 

 
Laboratory Testing 
Approximately 15 grams of grass sample were placed in 1 liter of deionized (DI) water.  
Care was taken to keep the cut end of the grass samples from contacting the DI water 
since the cut end would not be exposed to water during a storm water event.  The 
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samples were allowed to remain in the water for 1 hour.  The DI water was then 
decanted and analyzed for total phosphorus and dissolved ortho-phosphate using EPA 
Method 365.3.  Laboratory testing procedures were instructed to be in accordance with 
the document, Guidance Manual: Stormwater Monitoring Protocols, Caltrans, July 2000. 
 
Results and Discussion 
 
A total of eight samples were collected and analyzed for total phosphorus and dissolved 
ortho-phosphate.  The total phosphorus and dissolved ortho-phosphate measured from 
each sample are shown in Table 2.  The reporting limit for both total phosphorus and 
dissolved ortho-phosphate is 0.002 mg/L (ppm).  The deionized water was used as 
blanks for base comparison.  The deionized water was initially tested and reported as 
“ND (‘Not Detected’)” in both total phosphorus and dissolved ortho-phosphate.  ND 
indicates the result was lower than the reporting limit and that ensures any detectable 
presence of phosphorus will be an indication of phosphorus introduced by the particular 
grass sample.   
 
A photograph of the Bermuda grass is shown in Figure 1, and a sample of saltgrass 
collected from the biofiltration swale at Palomar Airport Road is shown in Figure 2.   
 
Table 2 shows amounts of total phosphorus and dissolved ortho-phosphate from the 
samples collected.  In three out of the four BMP pilot sites, higher concentration of total 
and dissolved ortho-phosphate were detected for saltgrass water sample as compared 
to Bermuda grass.  It is hypothesized that saltgrass extrudes phosphorus on to the leaf 
surface, which can then come in contact with storm water runoff.   For reference, the lab 
reports are attached in the appendix. 
 
Table 2.  Results of Total Phosphorus  and dissolved Ortho-Phosphate Measurement. 

WQ 
Site 
No. 

  
Location 

  

  
BMP  

  

Sample 
Species 

Collected 

Total  
Phosphorus 
mg/L (ppm) 

Dissolved Ortho- 
Phosphate 
mg/L (ppm) 

111102 I-15 / SR-78 
Extended 
Detention Basin 
(EDB) 

Bermuda 0.15 0.14 

Bermuda 0.65 0.64 
112205 SR-78 / Melrose 

Drive  
Biofiltration 
Swale (BSw) 

Saltgrass 0.13 0.13 

Bermuda 0.34 0.28 
112206 I-5 / Palomar 

Airport Rd 
Biofiltration 
SwaeE (BSw) 

Saltgrass 0.27 0.26 

Bermuda 0.20 0.20 
112207B 

Carlsbad 
Maintenance 
StatioN 

Biofiltration Strip 
(BSt)  

Saltgrass 0.15 0.14 
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Figure 1.  Bermuda grass collected at I-15 / SR-78 EDB site. 
 

 
Figure 2.  A sample of saltgrass collected at the Carlsbad Maintenance Station.  
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Appendix.  Laboratory  Reports 
 
 
 
 
 
 
 
 
 
 
 


















